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FIG. 6.-Annual curves of cloudiness at 7 a. m., 2 p. m., and 9 p. in. 
(Average of 26 years.) 

two directions prevail nearly equally. The following table 
shows the number of times during the past 36 years that each 
direction has prevailed during the various months: 
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TORNADO INSURANCE.’ 
By HIJWARP E. SIMPWIN, Instructor iu Geolugy, (’olby C’aillegc. 

Dwemlwr 30, 1905. 
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INTRODUCTION. 

Much attention has been given by those interested in mete- 
orology to the study of tornadoes, and an agreement has prac- 
tically been reached as to their origin. The United States 
Weather Bureau goes as far as is deeined advisable in predict- 
ing from time to time ‘‘ that conclitions are f:tvorable for severe 
local storiiih. ” All realize that the prevention of such storms 
is lwyoncl hunian control. The little attention that is now 
1)eing given to the subject is in the ciirectiou of the preserva- 
tion i f  human life and security of property. 

It is not intended that the present paper shall enter into a 
discussion of the relation of tornadoes to human life and safety, 
for the dangers have a l r edg  been grossly exaggerated and the 
few practical means of avoiding tlieiu frequently pointed out. 
It is intended to show something of what has been Clone in 
the United States to afford protection by means of insurance 
against loss of property through tornadoes and lesser wind- 
storins. Soiue conclusions will also be drawn regarcling the tor- 
nado insurance business froiii tlie view point, of one interested 
in its meteorological side. 

While tornado insurance is almost unknon n in some parts 
of the United States, or is heard of only after soiiie particularly 
violent windstorm, in other portions of the country it is con- 
sitlereci nn iiiiportant branch of the insurance lmsiness. 

EARLY HISTORY.’ 

Little is known concerning the origin of tornado insurance, 
h i t  as early as 1865 there were as many as seventeen com- 
panies organized uncler the laws of a single State writing this 
kind of insurance in connection with that of fire and lightning. 
In  this period, however, the business was without a proper 
basis and lias been aptly described as “Tlie betting of stock- 
liolclers’ money on opinions.” Another authority, as late as 
February, 1883, says, “ It is at present only on a basis of guess- 
work, the business is limited, and the statistics few.” Speak- 
ing further of the extent of the business and of the rates 
charged, tlie same authority gives several glimpses of its 
unstable character: 

Just  how many companies have made a business of writing tornado 
risks in the West we have not ascertained, but that the business has 
been much more extensively prosecuted than eastern underwriters sus- 
pect is quite probable. Not less than 30 companies, and probably not 
more than 50, have made more or less of a specialty of tornado insurance, 
and with a tolerably even average of experience, leading in the same 
direction-that of disaster. * * * There heiug no guides to  the busi- 
ness, each company ran according to  its own mode of guessing, one 
charged one per cent for five years, another two, another six, and none 
could tell why this or that  rate was charged. 

Written as a portion of the work done in the course in general clima- 
tology given by Prof. R. DeC Ward, of Harvard University, during the 
year 19045. 

The author is indebted to the Insurance Monitor, February to Sep- 
tember, 1853, for many data regarding the early history of tornado 
insurance. 
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The business was, therefore, of an experimental nature, 
without reliable information on which to base c:tlculations. 
Up to 1885, a t  least, tornado insurance was \\ritten largely in 
the form of a paster to an ordinary fire policy. This was cer- 
tainly a very poor method for meeting such a peculiar risk. 

LATER HISTORY. 
The early eighties marked, in a way, the beginning of a new 

period in the history of tornado insurance. The studies on 
this subject by Prof. H. A. Hazen and Lieut. J. P. Finley of 
the United States Signal Service, and others, resulted in the 
publication of much data which formed a basis on which in- 
surance calculations might be made. Of special value were 
the statistics concerning the frequency and distribution of 
tornadoes, and the damage resulting therefrom. Their con- 
clusions were gravely at  fault in not taking into account the 
relative areas of the respective States.s With the more reliable 
information, came lower and more uniform rates and an in- 
creased volume of business as may be seen from the tables 
which follow. 

The results of the study of even the more recent history of 
the subject are far from satisfactory. One of the chief reasons 
is the confusion which exists in the popular mind regarding 
the use of the terms tornado, cyclone, hurricane, etc. This 
confusion is common in the newspapers where tornadoes are 
usually reported as I‘ cyclones ” and inaccuracies have crept 
into the United States Weather Service reliorts when straight 
winds have been reported by the voluntary observers as tor- 
nadoes. The Weather Bureau is however doing much to 
correct these errors by increasing tlie number of trained ob- 
servers, by a careful selection of the voluntary observers, and 
the general circulation of meteorological information among 
the people. 

From what has been saidit is not surprising that practically 
all forms of windstorm policies are known as “ cyclone insur- 
ance ” and even to-day the majority of the companies write 
against “ cyclones, tornadoes and windstorms.” There is a 
recent tendency on the part of the leading companies to rec- 
ognize in the tornado the greatest source of loss from wind, 
and some are using the term (‘tornado insurance ” to cover 
all policies insuring against damage by wind. In  this they 
include large amounts written in the Gulf and South Atlantic 
States for protection from the tropical hurricanes which oc- 
casionally strike that region with great violence. This might 
be termed (‘ hurricane insurance ” since its hazard is quite 
distinct and the risk, judged by the present rates, far exceeds 
that of the tornado in the Mississippi Valley. 

Another serious obstacle to the study of tornado insurance 
is the fact that a large portion of the business is written by 
companies also engaged in fire and marine insurance and no 
separate record is kept, or a t  least no separate report is given 
out. It is impossible to form an accurhte estimate of the 
amount of the business done by these companies. This fact 
should be borne in mind in reading the statistics given here- 
after in this paper. 

A third difficulty, largely perhaps the result of the prececl- 
ing one, is the fact that very few States require their depart- 
ments of insurance to make separate reports of this business. 
Only in the State of Missouri is a complete and distinct report 
on tornado insurance made. In  several other States, as Illinois, 
Iowa, and Wisconsin, reports are made of the companies doing 
an exclusive tornado business. I n  Minnesota tornado is com- 
bined with hail insurance, a new and rapidly increasing class 
of business, which in this State is already far in excess of the 
tornado insurance. 

The following extracts from several of the most valuable of 
the State and United States reports, covering the past 46 years, 

Tornado frequency per unit area,” Monthly Weather Be- 
view, June 1897, p. 250, and Annual Report Smithsonian Institution, 
1888, p. 420. 

. 

, 

C. Abbe’s 

mill give some idea of the developxnent and extent of tornado 
insurance, and afford a basis for home brief conclusions. 

The Eleventh Census of the United States furnishes the only 
available general riew o f  the business of tornado insurance. 
Unfortunately these statistics are nut very recent and probs- 
bly far from coiuplete, owing to the reasons already stated in 
this paper. They cover, however, a very interesting period in 
the history of tornado instiranee and include the transition 
from the period of experimentation to the beginnings of s 
scientific basis. The aiiiount of the business by years, from 
1880 to 1689, inclusixe, is given in Table 1. It is a matter of 
great regret that the Twelfth Census has iiiscle no investigation 
relating to insurance, and the need is not supplied by any 
other bureau of the Governiiient. 

Perhaps the most striking fact shown by Table 1 is the steady 
growth of the business from $4,000,000 to over $31,0~~0,000 
in the decade from 1880 to 1890, tlie only iiiarkecl excep- 
tion being the falling off of :thout $2,0UO,OO~l  in the year 
1887. While no definite information is at hand, all indications 
poiut to the fact that there was but a sinal1 busiaesri in this 
line before 18x0, perhaps a few millions a year a t  most, and 
that this was handled largely by the fire insurance companies 
without fi separation of risks. The rapid growth in the early 
years of this decnde may be ac*counted for in part by the 
publicity accorded the subject during these pears through the 
reports of the United States Signal Service. and the general 
agitation of the su1)ject in the press of the country at that 
time. Another gooil reason seems to lie in the fact that sev- 
eral rery severe tornadoes occurred during this group of years, 
especially in 1882 to 1884, inclusire. .Judging from the re- 
ports of  the United States Signal Service, this was a period of 
unusual tornado He1 erity. This may also have been the cause 
of the public agitation of the subject. 

TABLE l.-Tornado insurance buxiness durirul the years l ~ W - I S 8 9 .  
[( oiril‘iled t‘rotii the Clereutli 1 u i t d  htnt?, ( ‘pusus ] 

~~ ~ ~ ~ ~ _ _ _ _ _ _ _ _  

. . . . . . . . lX,416,5Sl 

1.9Oli 
l.#Yfi44 
I .  79136 
1.6447 
1. 7954 
1,6494 
1.4315 
1.4318 
1.3197 
1.3456 

0. e289 
u. 5RY’ 
U .4ABi  
0.4534 
0.4696 
0.4776 
0.448’2 
0. 6729 
0.493 
0.4262 

0.330i 
0.31N 
0.2iZn 
0.2757 
0.2615 
0.2495 
0.3131 
0.400 I 
o.:wo5 
0.3268 

Total. . . ._._.__.. $I53,466,74Y R’.31%,117 $;35,913 1.5111 1 0.4791 1 0.310Y 
~ ~ L -  1 -1 ___ 

The rapid rise during these three years was followed by a 
much slower rise in the two following years and by a decided 
decrease in 1887. This was probably due to a decrease of 
interest and to the fact that i t  wits the custom to write these 
policies for a period of three or five years, and therefore many 
written in the years 1582 to 1854 expired at  this time and were 
not renewed, the general fear being somewhat allayed. This 
is a peculiar characteristic of tornado insurance in its earlier 
history. 

This decade was also a period of rapid development of tor- 
nado insurance on the local mutual plan, especially through 
the agricultural districts of the Middle West. 

The distribution of tornado insurance by States, as compiled 
from the Eleventh Census, is shown in Table 2 and on the ac- 
companying map, fig. 1. The thousands written are shown in 
roman and the losses paid by thousands in itnlics in the sev- 
eral States. It is of interest to note that in a general way the 
figures correspond to the distribution and frequency of tor- 
nadoes as shown in Lieutenant Finley’s report. 
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for two years is followed by as marked a decrease for another 
two years. Of this the State Actuary, Mr. August A. Harvey, 
to whom much is due for the excellent series of State reports, 
says in his Annual Report of 1895: “The tornado business 
has fallen off, because cyclones(?) did not prevail during the 
pears 1893 and 1894 as in 1892.” In  this statement he ac- 
counts, in part a t  least, for the iiiarliecl increase already men- 
tioned. 
TABLE 3.- Tornado insurance bitrineas in Nitisouri for  the yeurs 1SS9-1303. 

hliaoesota. ............. 
Missouri.. ............. 
Nebraska.. ............ 
Ohio.. .................. 
~ e o n s y ~ r a u i a  ......... 
Teunessee.. ............ 
Wiscuusin. ............ 

Total Uuited States 

FIQ. 1.-Map showing the distribution of tornado iustiranw by States- 
188S1830. Compiled from data of the Eleventh United States Census. 

TABLE 2.-Tomado iiwurnnm bu8iiiPss in the United Slate8 * for the y flr8 
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14,906, SY6 
2.?31,425 

{ 1 , ~ ~ , $ ~ ~  
3,014,532 
3,827,772 

%153,4ljti, i48 

[Coiupiled fruin the Elevruth 

1. I825 
1. 4313 
2. Oq26 
1.0361 
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North aud South 1kkot.a 
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0.545s 
0. 3\92 
0. 5935 
0.313’2 

0. “ST3 
0 . 2 3 3  
2,2125 
1. 15X 

$124,198 
67,461 

:1HX, 146 
27 160 

365,530 
540,647 
122,739 
34, ‘?9? 

358.572 
304, h45 
23,120 

1 i i  
3,217 

44,660 
44,157 

1r:092 

......... 
0.1154 
0.7664 
0. 42811 

m 
m 
2 - 
c .- 
k 

$.77,099 
29, 595 
5 5  209 

1.75s 
I ,  R45 

111, 072 
lfi8.2-1? 
65, 398 

r0, 3‘0 
R8,440 
7,034 

1 601) 
In,  4;u 
16.381 

bi35,313 

L5,830 

........ 

__ 

80.6?0S 
0.4817 
0. 144s 
u. 28S5 
0. l 6 i 6  
IJ. 30S7 
IJ. 31 12 
(I. 5 : w  
0.4616 
0. 2721) 
0.2905 
IJ. 30x2 

0.4974 
0.3464 
0.3i10 

“I. :31v.1 

induale 
ir lattw. 

......... 

--_ 

*The whole aiuountof toroado iusiirance is u( .huwn as iuost of the cuiii ,311 
the tornado busiuess with thr tire busioess anal rrpabrt it‘ all nuder the Iiea?l ol 
Io the ai.compauviug table ouly turiiado Inisinehs reported separately is shuwo. 

only dwelliuga and contents of farm prupert).. 
stock capital. 

qtates haviog-less thau 81,001) ooo are oiuitted fruiu tahle. 
f.Biisiu~ss inarked thus is  by c ihpauies  rloiug liiisirirssou the mutual plao and iusuriug 

Al l  other is by cuuipauies having joiut 

The annual reports of the various State commissioners or 
superintendents of insurance, while very complete on most 
lines, give little practical information to the student of tor- 
nado insurance, since in most cases only the business transacted 
by the local mutual companies doing an exclusive tornado 
business is reported as such. The State Superintendent of 
Insurance of Missouri has, however, presented a complete re- 
port for the last few years and the statistics given in Table 3 
compared with those of the United States, already given, form 
an interesting study. The Missouri report begins practically 
where the United States report ends and in that way they 
supplement each other. 

The data regarcling tornado insurance in Missouri are of 
interest from the fact that they have been carefully compiled, 
especially since 1896, azlcl for the reason that, according to 
the reports of Lieutenant Finley of the United States Signal 
Service, Missouri is the State most frequently visited by tor- 
nadoes. The history of the business from 1890 to 1900 as 
shown in Table 3, bears a strong resemblance to that of the 
United States in the preceding decade. 

Starting in 1890 with about the same amount that vias writ- 
ten in the whole United States in 1880, the business seems to 
continue uniform for a couple of years. A marked increase 

1889 ...................... 8 2 363 700.00 
1890.. .................. 2: 409: wo. 00 
lb91 ..................... 2 340, ioo. 00 

2: i ~ 4 . 8 0 0 .  00 1892 ..................... 
4; 4s4; 993.00 
2,964, GOO. 00 
1 78l,549.00 

12’ *~3,1rii. 110 
1;:  %a, 373. 00 
15,963,44l.M) 
31,kW 796. 17 
22. 006: 701. 00 
25, 435, 469. 41 l!IO1 ...................... 

I W ? . .  .................... 23,3Lh,518.00 
1903 ..................... 

Preiliioms received. 

................... 
$ 31,635.6Y 

31,508.61 
34,914.99 
5u,?69.‘?2 

‘W, S i 3 .  i 4  
65,092.7s SB, 340.19 

S S ,  309.64 
134,671.56 
90,129.67 

39,234. 41 

11S.246. 1?4,110.55 SY 

140,008.94 

L0sst.s paid. 
-~ 

................... 
$2,412.14 

470.05 
6 604 05 
6’ 698: 65 
1 : 709.76 
2,511.62 

60,203.57 
12,451.06 

, 22,895.32 
17 544.83 
10: 440.65 
5,307.03 

16 457.78 
?4; 115.18 

*The I .tiui.iteal IIII~III~>\ for 1W6 iyR.16 23.1 167 00 Willlalii D hluirav 1)rpiitv Suprrin- 
t t  unleut ot tha I U ~ I I I . L U ~ ~  Prlnrtiueut a;f ~ * + * N I I ,  i n  tlie rrpnrt ior’i897, pais “The 
t<nrib.uIa, i t m i .  fur 15‘15 and  1396 dle nnt true The crest dibastrr a b f  L i Y t  Ma). brought out 
the t x t  tlr.it S ~ D I I I ~  thirtwu ~omynuies w i u t e  turunth, 114.s iu  RIi~soiirl of w h h  uu report 
h r l  I,eeir made tu t he  LU.IIIRUI~ rlq,aitnie~it.” 

The phenomenal advance in business in 1896 is a still 
greater testimony to the effect of severe tornadoes on the 
purchase of tornado insurance. The St. Louis tornado, 
referred to in the report of the year following :ts “The May 
Disaster,” carried the sales up from $2,000,000 to $12,000,000 
ancl revealed the fact that several companies were still doing 
tornado business, and reporting it as fire, to an amount esti- 
mated at  $4,000.000. The impetus thus given caused a still 
further increase to nearly $lX.OOO,OOO of business in 1897, but 
the fright having lessened i t  fell away somewhat in the year 
f ollomin g .  

Greater than either of the advances mentioned, came the 
booin of 1S9f). This was probably the combined result of t8wo 
principal causes whose relative individual importitnce can not 
be determined. In  this year came both the noted ICirksville 
tornallo with its great destruction of life and property, and the 
reduction of the cost of tornado insurance by about 50  per cent. 
The latter was brought about through the efforts of the State 
Insurance Department and went into eEect a t  the beginning 
of the year. That such a reduction of rates was possible, 
shows something of the unscientific basis of this form of insur- 
ance as late as 1899. That it was carried out voluntarily is 
iuuch to the credit, not only to the superintendent of insur- 
ance, but also to the companies doing business in the State. 

While the figures‘shom a great fluctuation in the amount 
of tornado insurance written, they indicate, on the whole, a 
very decided increase in the business. The incomplete data 
furnished by the reports from the other States show that the 
growth was general and, taken as a whole, not subject to the 
fluctuations characteristic of any one local area. 

The early rates, as already suggested, were based on the 
merest gUeShwOrk, varying with the different companies from 
1 to G per cent for five years, increasing in proportion for 
shorter periods. In  1883 the rate of 50 cents per hundred 
for a single year seems to have heen generally adopted, with 
$1 and $1.50 for three and five years, respectively. This ap- 
plied only to well built structures, while churches n ith steeples, 
three story buildings, etc., called for a decided advance. 
This rate was not based on ascertained data, but appears to 
have been adopted experimentally. Owing to the supposed 
greater debtructiveness of tornadoes in Missouri and Kansas 
the rates were highest in these States; Illinois, Iowa, Wiscon- 
sin, Minnesota, ancl the other States of the upper Mississippi 
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Valley closely following. In  general we may say that a t  this 
time the rates in tornado insurance were equal to those of fire 
and lightning combined, though i t  was beginning to be recog- 
nized that there ought to be a great difference between them 
in favor of the former. 

The American Meteorological Journal of May, lS84 (Vol. I, 
p. lo), commenting on State Actuary Harvey’s report for Mis- 
souri, says: ‘‘ Both nature and the companies have discrimi- 
natecl a little against Missouri,” ancl gave the following clata: 

Per cent. 
1.41 
1.59 

Average loss of amount written in general. . . . . . . .  17 
Average loss of amount written in Missouri . . . . .  .44 
Average loss of premium in general . . . . . . . . . . . . .  12.21 
Average loss of premium in Missouri . . . . . . . . . . . .  37.59 

Average rate of premium in general . . . . . . . . . . . .  
Average rate of premium in Missouri . . . . . . . . . . .  

The general scaling down of rates in this State already 
mentioned, which came fifteen years after this report was pub- 
lished, was certainly needed in view of these facts. 

There seems to have been a considerable uniformity in 
limiting the amount of a single risk to either $3000 or $5000. 
Many companies also limited the minimum amount adjustable 
in a single loss to $10, $25, or $50 owing to the cost of acljust- 
ment. I n  this way the damages from slight gales were not 
included in the risk. 

THE PRESENT STATUS O F  TORNADO INSURANCE. 
The amount of tornado insurance now written can not be 

calculated, but from the best clata a t  hand in seems that 
$500,000,000 annually would not be an over estimate. This 
comparecl with some other classes of the iniurance business is 
small, but is believed to be slowly increasing. The business is 
still largely handled by the fire insurance stock companies and 
this part of it is steady and reasonably permanent. A consicler- 
able portion is, however, written by the local mutual c,ompanies, 
much of it on the assessment plan, and is, therefore, more sub- 
ject to fluctuation from local causes. On the whole i t  mill 
probably remain a small but important and permanent branch 
of insurance in this country, especially in the Mississippi Val- 
ley and along the south Atlantic and Gulf coasts. 

Twenty-two years ago the editor of the insurance Monitor 
said, regarcling rates: “It would seem that less t8han a fifth 
or perhaps a tenth of 1 per cent, under judicious policy form, 
should furnish abundant security against actual risk in sec- 
tions most liable to tornacloes.” The wisdom of his estimate, 
in view of the current rates to-day, may be seen by R, quota- 
tion of the rates of one of the leading stock companies now 
doing business throughout the United States. Their risks 
are limited to $5000 and subject to further careful restrictions. 

TABLE OF CURRENT RATES. 
1 p a r .  3 ymrs. 5 years. 

Dwellings and other substantial 

Chum eeples and tow- 

buildings. . . . . . . . . . . . . . . . . . . . . .  10 .25 .40 

e m . .  . . . . . . . . . . . . . . . . . . . . . . . . .  .25 . 6 2 &  1.00 

Barns . . . . . . . . . . . . . . . .  15 ,379 .60 

Southern cities, 50 miles from seacoast. 
Dwellings and other substantial 

Barne, with dwelling8 . . . . . . . . . .  . 30  . 6 0  .90 
Churches with steeples, stocks, 

buildings. . . . . . .  . . .  .25 .50 . 7 5  

and tobacco warehousea. . . . . . .  .50 1.00 1.51) 
S o u t h  Stcrtea, seaport citiee. 

All substantial buildings.. . . . . . .  . 7 5  1. R7f 3.00 

From these rates it may be inferred that the hurricane risk 
on the southern coast is believed by the companies to be seven 
and one-half times as great as the tornado risk in the States 
where tornado insurance is generally purchased. 

Fire insurance has been reduced to a scientific basis. So 
much can not be said of tornado insurance. The hazard in 
the latter is probably far less than the former, but is just as 
real. The tornado hazard varies in different localities, but 

this variation could be determined as it has been in the case 
of fire. Great storms, such as the Louisville and St. Louis 
tornadoes and the Galreston hurricane, would overturn these 
calculations and embarrass some coinpanies as the Boston, 
Chicago, and Baltimore fires did in fire insurance; the re- 
sults, however, woulcl be but temporary. 

That the law of chances applies in tornadoes can not be 
doubted, since they are natural phenomena and are, therefore, 
apt to occur in any clistrict with some degree of uniformity 
since the conditions which produce them are climatic. The 
popular belief that tornadoes are on the increase is unwar- 
ranted by any recorded observations. 

The increase in the amount of destruction and the number 
reportecl is clue to the increasecl settlement of the country. Prof. 
Cllerelancl Abbe. in 1884,1888, ani1 1897, called attention to the 
fact that the popular idea of the destructiveness and frequency 
of these storms in some States has resulted, to a large extent, 
from the neglect to make proper allowance for the relative 
areas of the respective States and the tornado itself, and that 
the risk can only be deduced from a study of the frequency 
per unit area.4 He has computed a table (Table 4 )  showing 
the annual average frequency of tornadoes per unit area for 
the clifferent States, basecl on the observations of sixteen years 
as compiled by Lieutenant Finley and Mr. A. J. Henry, and 
shows that even in the so-called tornado States the proba- 
bility that any specific area tlie size of an average farm will 
be struck by a tornado is much less than one-sixteenth of one 
per cent per century, which is less than the probability that 
i t  will be derastated by fire or lightning. The table is repeated 
here in order to show how greatly esaggeratecl has been the 
fear of tornado destruction in certain States. It may be 
noted that unit areas (of 100 miles square) in Massachusetts, 
Maryland, or New Jersey have about the same percentage of 
destructive tornadoes per century as in Iowa, Kansas, or 
Illinois. 

The tornado risk has some peculiar phases. The criminal 
hazard is wanting. Houses can neither be blown down for 
incleninity nor blown away through carelessness. The tornado 
path is limited in extent, being but a few yarcls to a half 
mile in width and a few niiles in length. The tornado moves 
in an easterly clirection, usually from southwest to northeast. 
There is, however, a tendency to a simultaneous appearance of 
several small tornadoes in the same region, moving along 
parallel lines. The tornado season is practically limited to 
the summer, 65 per cent occurring from April to August. 
The violence varies greatly in different regions, in different 
seasons, ancl in different parts of the same storm. 

While i t  is true that no hidcling will n itlistand the power 
of the wind in t81ie vortex of a tornado, yet the side winds are 
of sucli varying strength that the degree of injury and there- 
fore d u e  of the risk depends largely on the material and con- 
struction of buildings. Among the risks prohibitecl by the 
conserrative companies, are the follon ing : 

Thatched, frail, very old awl clilapiclated structures of all 
kinds. 

Buildings on posts, or open at  the I>ottolu. 
Builtlings in course of construction, until roof, windows, and 

Windiuills, iiietitl siiiokestacks, die&, trees, and fences. 
Awnings, signs, and 1:trge plate-glass windows. 
H :L~  nud gritin in the stack. 
Perhonnl property iu pr01iil)itetl 1 )uilclings. 
Lire stork. except when within insured buildings. 
TI) these niay 1)e :dtletl many risk\ which :we I)rohibitecl un- 

1ehS built 11 itli sperial care, sucli as 1)uilclings with towers, 
cupc)Ias. ant1 steeples; elevators; shaft homes; M arehouses 
ant1 hothouses. 

(loors are all in place nncl secure. 

4 See Smithsonian Report for 1888, pp. 403 and 430. 
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The fact that winchills are generally prohil>itecl on account, 
of the great hazard involved has caused the forlidion of wind- 
mill insurance companies in several Stat,es wliioh insure wintl- 
mi& of substantial construction at the rate of one dollar per 
year. 

TABLE -i.-Tornado frequency. 

States. 

A r e a  i n  
uuits of 

10,000 
square 
il~ilea. 

~~ 

Alabama. ......................... 
Alaska.. ............................ 
Arizona ........................... 
Arkausas. ....................... 

Connecticut ..................... 
1)elaware.. ......................... 
District of Colunlhia ..... 
Florida. .................. 

Maryland.. ......................... 
Mnasacbuset I B ................... 
Michigan ............... 
Minnesota.. ........... 
Mississippi . . . . . . . . . . .  
Missoiiri ........................... 
nfontana.. ......................... 
Nebraska.. ........................ 
Nevada.. ......................... 
New Hampshire.. .................. 
New hlesico. .  .................. 
New Jersey.. .................. 
New York.. ........................ 

South Carolina .................... 
h u t h  Dakota ..................... 
Teunr-see ........................ 

....................... 

....................... 
Virginia. .......................... 
West. Virginia.. .................... 
Wisconsin.. ....................... 
Washington ....................... 

Wyoming.. ....................... 

5. 1 
61. i 
11.4 
5.2 

15. e 
I O .  1 
0. 5 
0. 2 
I). 0 
5.9 
5. Y 
8.6 
5.5 
3.4 
6.9 
5.5 
8. 1 
3.8 
4.1 
3.5 
1.1 
0. r! 
5.6 
x. 4 
4. 7 
6.5 
14.4 
7.6 

I ] . ?  

0. 8 
12. I 
4. 7 
5. 1 
7. 1 
4.0  
9.5 
4.6 
0. 1 
3.4 
i. 7 
4. 6 

27.4 
8.4 
1.0 
6. 1 
i. 0 
2.3 
5.3 
5. 8 

n. 9 

Total numlier of 
tornadoes. 

15 
0 
3 
3 
1 
1 

0 
0 
5 

29 
0 
50 
24 
1 
26 
55 
5 

11 
3 
8 
7 
13 
21 
9 
40 

1 
14 

1 
3 
5 
1 

20 
14 
4 
31 

0 
17 
0 

13 
5 

1s 
18 
0 
2 
9 
0 
1 

11 
1 

13 
0 
0 

IS  
0 
1 
0 
0 
0 
1 

13 
0 

29 
7 

13 
28 
47 
11 
7 
3 
3 
1 
5 

32 
15 
16 
0 
33 

0 
0 
6 
0 
5 
2 
2 
e 
0 

13 
0 
3 

?I 
10 
85 
0 
0 
2 
0 
0 

10 
0 

25 
0 
2 
56 

1 
2 
2 
0 
0 
6 
41 
0 
79 
31 
14 
54 

1 03 
16 
14 
6 

I 1  
8 

IS 
43 
24 
66 
1 

36 
1 
3 

I I  
1 

?5 
16 
6 

29 
0 
30 
0 

16 
26 
55 
53 
0 
2 

11 
0 
1 

?I  
1 

e 

1.56 
0. 00 
0. I ?  
1. e:! 
0.06 
0. I? 
0.13 

0.lM 
0. 3h 
2.56 
0.00 
4.94 
1.94 
0. Be 
3. 34 
6. 3X 
1.00 
1.  12 
0. 3s 
0.69 
0. .50 
1.13 
2. G9 
1 .so 
3. bo 
0.06 
5. 25 
0.06 
0. 19  
0.69 
0.06 
1.  56 
1.00 
0.38 
1.81 
0 t10 
1.  RX 
0.00 
1.00 
1.62 
1. 56 
3. 31 
0.00 
0. 12 
0.69 
0.00 
0.06 
1.31 
0. 06 

n. 00 

0.311 

n. 01 
0. uo 
(I. 31 
0.00 
0.01 
0. 24 
0 00 
0.00 
0.07 
0. 44 
0. Og 
0. 90 
0. 57 
0. 13 
0. 61 
0.79 
0.27 
0. 28 
0.11 
0. 63 
0. fi2 
n. ?n 
n. 32 .~ 
0.32 
0.54 
0.00 
0.31 
0. 00 
0.21 
0. e6 
0. a, 
0. 33 
0. 20 
0. os 
0. 4s 
0.00 
0.41 
0.00 
0. 30 
0.21 

0. l? 
0.00 
0.12 
0.11 
0. no 
0.03 
0. 3s 
0.01 

0 34 

Most companies write policies only for one, three, and five 
years, limiting the amount on a single risk to $5000. They 
also require the insured to maintain tornado insiirnnce on the 
property to at least 50 per cent of its cas11 value. The niini- 
inum limit of damage adjustable for any single loss lim now 
been generally alxmdoneil. 

The careful distribution of  rkks is an iiiiportant facto?, in 
successful tornado insurance. Special rules are not, generally 
necessary for large coiupanies doing bubiness mer  wide areas 
in several Stat,es, the law of chances being relied on to prevent 
great loss. The preflent sp ten i  of State, county, nnd town- 
ship tornado mutual insurance coinpanies is, howerer, open to 
serious criticitan since, as a rule, careful distribution is not 
strictly enforoecl. A single tornado is in R I I C ~  caseH as de- 
structive to the companies as to the property in its patli. 

THE LOCAL MUTUAL C’OMPANIES. 

The local mutual tornado insurance companies so coiiiiiion 
in the States of the Midclle TT-est have been developed from 
the local fire mutuals from wliich inany of them have never 
been distinctly separatecl. Their history is \aried, antl, in 
most cases, a sad one. In  
some States they have in turn taken up hail insurance wliich 
is as far from being estaldislied on a scientific basis as tor- 
nado insurance was 25 years ago. Little or no regard has 
been paid to the distribution of the risks. The failure of a 

For tliis there are heveral reasons. 

large percentage of the meml~erfi to pay their assessments, 
after receiving protection for the time agreed, has caused the 
failure uf many coiupnnies and the embarrassment of more. 

Tlie Insurnnce Uominissioner of Minnesota, in his report for 
1304, s q H :  

It is clearly evident in view of failure on the part of a large percentage 
of the members to pay their assessment fees, that  the only practical 
course to  be pursued in conducting this class of business is to  require 
the payment of the full premium in cash or secured bankable notes upon 
the delivery oP the policies. In  other words, no company should assume 
a dollar of lialbility on account of losses through hail, cyclones, or other 
contingency. until the  cash funds with which t o  pay the same have been 
actually collected from the members or policy holders. 

Tliih iH now required by law in Minnesota. 
Regarcling the tonnship mutual fire insurance companies, 

tlie smile report says: 
I have no hesitancy in stating. and without fear of contradiction, that 

no other claw of business, whether that of insurance or any other line, 
is conducted bo eminently successfully at such a very small cost. The 
average cost per 8100 of insurance on account of losses by fire during 
1904 was 10 cents. The average cost of expenses was but 5 cents, mak- 
ing a total cost of but 15 cents per annum for flre insurance under this 
method. 

This goes to show not only the success but the cheapness 
of local insurance companies under proper restrictions. 
Mutual tornado insurance can be made equally successful with 
the proper restrictions and precautions. The provision for 
the payment of the premiums in advance in order to secure an 
aniple reserre fund is as necessary as in the case of the fire 
companies cited abpve. 

The next precaution to be taken should be the careful selec- 
tion of risks. Risks should be well scattered across the wind 
lines rather than along them, and for this purpose the system 
uf laud surveying c o i i i m o n  in the Western States is admirably 
adapted. But one risk should be taken on a single section.6 
A township is too small and compact to be regarded as proper 
territory by a single company. Ranges of townships, or of 
fractions of townbhips, in a north and south line are far better 
adapted to this purpose. County tornado insurance companies 
should not be permitted to esiHt since the storm lines are far 
too long in relation to the size of the area. 

Even tliefie rules place several risks in the same storm line, 

5 Note on the term “section” for the inforniation of European readers: 
The entire public domain of the United States is divided in accordance 

with a plan inaugurated in 1802 by Colonel Mansfield, then surveyor of 
the Northwestern Territory, into parts called 2md districts, each of which 
is put in charge of an official called a 81irveyor general who controls all 
the surveys in his district. In  each district a meridian line is run, 
e\tendiny through the entire district, and from some point of this meri- 
dian an eaRt and west line is  run, which also extends through the 
district. These lines are determined astronomically, and when located 
serve as axes to which the  subdivision^ of the district are referred. 
Parallel to  the axes, and on each side of them, other lines are run six 
miles apart, dividing the whole territory into squares, each containing 
36 square miles. To take into 
accouut the obliquity of the meridians, suitable offsets are made in 
accordance with an established system. The townships lying between 
two consecutive meridians six miles apart constitute a range, and the 
ranges are numbered from the principal meridians both east and west. 
In each range the townships are numbered both north and south from 
the principal east and west line or base line a s  i t  i s  called. Thus, if a 
township lies twelve miles east of the principal meridian and eighteen 
miles north of the base line i t  is called township 3 north, range 2 east. 
Each township is divided by meridians and east and west lines into 
squares having a mile on each side. These are called section8 and each 
contains 640 acres more or less. The sections of a township are num- 
bered from the northeast corner, running along the northern tier of 
sections to No. 6, thence backward to  No. 12, which lies exactly south 
of No. 1, and so on alternately running from right to left and from left 
to  right to the southeabterly corner, which is No. 36. If the land isvery 
valuable, the sections are divided into half sections by meridians and 
sometimes into quarter sections by lines running east and west, and 
these again into eighths by meridians. To designate one of these sub- 
divisions, we say, for example. that  i t  is the west half of the southwest 
quarter of eection No. 16, township No. 7 north, range 3 west, and if 
necessary we add the name of the  land district.-ED. 

-~ 

These squares are called touwahips. 
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and should be still further limited in small local companies. 
A safe plan would he to place no more risks in positions such 
that all might be lost in a single tornado, than the coiiipany 
would be willing to carry as a single risk. 

CONCLUSIONS. 

Tornado insurance is a legitimate form of insurance and is 
a valuable protection in large portions of the United States. 
It now properly covers loss or damage from other winclstoriiis 
since the distinction is a technical and scientific one. The 
business can be conducted on such sound principles and a t  
such reasonable rates that i t  shall bring a just profit to the 
conipanies and at  the same time give valuable protection, 
without burden to the insured. 

This end can only be attained 1~5: the establishiiient of the 
husiness on a scientific lmsis, siicli as that on which fire insur- 
ance now rests. This basis is 1)eing approached by the better 
companies, but  the end may be sooner reached by the actile 
cooperation of those interested in insurance and meteorology. 

The meteorologists working on the well-founded theories of 
Ferrel and along the lines of statistical research so well begun 
by Finley, Hazen, Henry, and Abbe could tleteriiiine the haz- 
ard and predict the losses for all portions of the United States, 
preferably by unit areas within State lines. 

The insurance companies coulcl, by a careful separation of 
the windstorm business from the other forms of insurance 
with which i t  is now confused, also determine the hazard ant1 
predict the losses in the territory in xthich they are working. 
They coulcl in addition predict the expenseh and adjust the 
premiunis accordinely. 

Cooperation in this line tvoul(l bring about a more equitable 
adjustment of rates, a general reduction of the cost of wind- 
storm insurance, and increased security to both the companies 
and their patrons. 

The Census Bureau could render most valuable assistance 
to this very important branch of business by again taking up 
the compilation of statistics on insurance so unfortunately 
omitted by the Twelfth Census. 

The departments of insurance in the individual States could 
render great service by requiring careful reports on all tor- 
natlo business, by enforcing certain necessary restrictions on 
the companies incorporated or operating within their States, 
and by recommending such legislation as would secure for 
their people insurance at  the lowest cost consistent with safety 
to the insiired and just remuneration to the insurer. 
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NORWAY’S CONTRIBUTIONS TO THE NATURAL 
SCIENCES. 

H j  F1 h Y < ~ R T Z  Ilntrd \\ esther Hureau, I\ ashinl;tnu, 11. ( ’ ,  clctober 35, 1905. 

Norway, the land of tlie niidnight sun, with scarcely two 
million inhal>itants. can well be proud of her contributions to 
the world’s progress in the p a d  hundred years. 

That tlie traditions o f  the oltl Vikings should still be able 
to insitire a Nnnsen and a Svercllul) to brave the dangers and 
seek faiiie and adventure 1)s esplc r ing  tlie regions around the 
North Pole, as did their ancestors of 01~1, seems natural enough. 
That the grmcleur ilnd 1)eaiity of the natnral scenery, tlie 
aliiiost incredi1)ly brilliant coloring of the arctic night, where 
the iiiicliiiglit sun gives way to :t nionn sn .bright that one can 
read the finest printed hook by its light, where the aurora 
borealis seems only an incident in the brilliantly illuminated 
heavens, ~lioulcl stiuiulate the imagination and create poets of 
high order, is easy to understand. Ibsen. Bjornsen, Garborg, 
Iijelland, Lie,’ and others are the high priests of the Arctic, as 
are Orieg, Svendseu, and others its Ringers. They set to words 
and iiiusic a nature so grand that it woulcl seein strange indeed 
if works, thus inspired, should not coiupare favorably with the 
literature and iiiusic of the rest of the world. But in the 
realm of exact science Tve ~ l i o u l ~ l  not expect to find the little 
country represented on tlie lacider of progress, and even at 
the very top. 

I t  is, honever, a fact that Norway has the distinction of 
ha\-ing proclucecl the two greatest iiiatheiuaticians of the nine- 
teenth century. Nils Henrik Abel, who was born August 5, 
lSO8, and died in lS39, lielcl the helm in the beginning of the 
centnry, and Soplins Lie (horn in 1842, died in 189R) has been 
recognized as the greatest Iiiatlieinrttical genius at  the end of 
the same century. Abel’s discoleries in the realin of algebra 
ancl Lie’s in that of geometry are known to the scientific world, 
and  we neetl ]Jut mention them here. Among other diskin- 
guishecl Norwegian scientists, we r e d 1  the following: 

C‘liristober Hansteen (178&-1873), the first professor of ap- 
plietl iiiat1iematic.s and astronomy in the University of Chris- 
tiania, was, in his day, one of the iiiost famous scientists of 
Europe. He explored Siberia, loctitecl the north magnetic 
pole ant1 founded the Observatory of Christiania, thereby open- 
ing the way for tlie introduction into Norway of the then new 
1,rxnches of science, iliapetism ancl meteorology. 

Ole Ja l i i  ) 1 ~  Broch (1818-1883). professor of pure iuatheinatics 
in the University of Christiania, liacl a world-wide reputation 
in science. and \vas also a noted htatesman ant1 political econo- 
iiiist. He w:t? fnr  ninny years a member of the Storthing (the 
Norwegian congress), and served a few years as secretary of 
the treasury. He was Norway’s delegate to the International 
Monetary Conference at Paris, 1871, and made one of the best 

Pronounced .‘ Lee.” 


